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[Claim 1] In a desulf urizing method using a gas containing 
sulfurous acid gas , oxygen and water steam as a gas to be treated, 
a method of desulf urizing a gas containing a sulfurous acid gas 
at the low concentration, characterized in that ( i) the sulfurous 
acid gas concentration in a gas to be treated is 100 volppm or 
lower, (ii) a gas to be treated is passed through an active carbon 
layer, to catalytic-oxidize sulfurous acid gas and oxygen to 
convert into sulfur trioxide in the active carbon layer and, 
at the same time, react this sulfur trioxide with a moistur-e 
to provide dilute sulfuric acid, (iii) dilute sulfuric acid 
produced in the active carbon layer is continuously separated 
from the active carbon layer, (iv) a catalytic sulfating ratfe 
Rof active carbon which forms an active carbon layer is 5 jxmol/g/hr 
or higher, and (v) a catalytic desulf urizing rate Y of a gas 
to be treated obtained by passing the gas to be treated through 
an active carbon layer is at least 80%. 

[Claim 5] A desulf urizing method, which comprises secondary 
desulf urization-treating a desulf urization-treated gas 
discharged from a wet limestone-gypsum method smoke extracting 
desulf urizing apparatus in which a neutralization reaction step 
of reacting an aqueous slurry solution of limestone and a 
sulfurous acid gas , and an oxidization reacting step of oxidizing 
the neutralized material to produce limestone are performed, 
by the method as defined in claim 1 or 2 and, at the same time, 
introducing dilute sulfuric acid separated from an active carbon 
layer upon this secondary desulf urizing treatment into an 
oxidization reaction step part in the smoke extraction 
desulf urizing apparatus. 

[ 0004 ] The former literature ( "Catalyst" ) describes that, 

under the conditions of 1000 ppm of S0 2 which is a representative 
burning waste gas composition, a desulf urizing test was performed 
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using PAN series , cellulose series , kainol series or pitch series 
active carbon fiber, coconut shell active carbon, active coke 
or brown coal char, break through began immediately after 
reaction initiation in all carbonaceous materials other than 
PAN series active carbon fiber, only the extremely slight 
desulf urizing performance was shown, and improvement in the 
desulf urizing performance could not be observed even when those 
carbonaceous materials were burning-treated. In addition, a 
S0 2 removing volume is determined by saturation of produced 
sulfuric acid covering active sites of sulfuric acid adsorption, 
and it is seen that desulf urization by carbonaceous substances 
in this desulfurizing test is a method based on adsorption 
principle . In the latter literature, under the recognition that 
carbonaceous materials other than PAN series do not impart the 
high desulfurizing performance, a desulfurizing test is studied 
using a PAN series active carbon fiber under the conditions of 
lOOOvolppm of S0 2 . In this latter literature, it is shown that, 
in order to improve the desulfurizing ability of the PAN series 
active carbon fiber , in an idea that how a time until break thorough 
is prolonged by thermal treatment thereof, complete adsorption 
removal of S0 2 is performed in the presence of supersaturate 
water at a running temperature, during a short time of around 
60 hours, and droplets of sulfuric acid are produced during this, 
and this is the phenomenon inherent to the PAN series activfe 
carbon fiber. And, it is described that the S0 2 removing effect 
by this active carbon fiber is improved by thermally treating 
it into a special surface structure. On the other hand, regarding 
active carbon, as described above, since this has the low 
desulfurizing ability and, moreover, has the greatly different 
nature from that of an active carbon fiber, droplets of sulfuric 
acid are hardly produced under the normal desulfurizing 
conditions, and an adsorbing rate becomes very slow, an active 
carbon was considered not to be suitable practically ("Smoke 
extraction desulfurizing techniques" Kagakukogyosha , page 
90-94 ) . Therefore, a desulfurizing test in which sulfuric acid 
is continuously separated from an active carbon layer upon 
desulfurizing of S0 2 was not tried at all. 

[0005] 

[Problems to be solved by the invention] An object of the 
present invention is to provide a method of removing S0 2 from 
a gas containing the low concentration of S0 2 continuously and 
over a long period of time. Another object of the present 
invention is to provide a method of separating S0 2 not based 
on adsorption separation, but based on new separation principle. 
A still another object of the present invention is to provide 
a method of desulfurizing a S0 2 -containing gas utilizing the 
catalyst function of active carbon for oxidation of S0 2 . A still 



2 



another object of the present invention is to provide a method 
of economically desulf urizing a low concentration sulf urous acid 
gas contained in a desulfurization-treated gas from the gas 
discharged from a smoke extraction desulf urizing apparatus. A 
still another object of the present invention is to provide a 
method of economically desulf urizing a low concentration 
sulfurous acid gas contained in a desulfurization-treated gas 
from the gas discharged from a limes tone -gypsum method smoke 
extraction desulf urizing apparatus. A still another object of 
the present invention will be apparently understood from the 
following description. 

[0006] 

[Means to solve the problems] In order to solve the 

above-mentioned problems, the present inventors intensively 
studied, which resulted in completion of the present invention - 
The present inventors intensively studied in order to solve above 
mentioned problems and, as a result, found that even in the case 
of active carbon in which break through began immediately after 
reaction initiation under the conditions of 1000 ppm of S0 2 , 
and an extremely slight desulf urizing rate was shown in the 
reaction constant state as shown in the above-mentioned 
literature ("Catalyst"), when active carbon described below 
having a great catalytic sulfating rate R is used , a desulf urizing 
rate is remarkably improved when the S0 2 concentration in a gas 
to be treated is reduced, and an extremely high desulf urizing 
rate is shown when used under the low concentration conditions 
such as 100 ppm. That is, the present inventors found that, 
under the S0 2 low concentration conditions, when even active 
carbon having the low S0 2 adsorbing ability is not used as an 
adsorbing agent for adsorbing and separating S0 2 , but is used 
as a catalyst for reacting S0 2 and oxygen which does not require 
regeneration procedures , a sufficiently high desulf urizing rate 
is obtained . The present invention was completed based on these 
findings . 
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(54) METHOD FOR DESULFURIZING SULFUR DIOXIDE-CONTAINING GAS AS GAS TO BE 
TREATED 

(57)Abstract: 

PURPOSE: To continuously remove sulfur dioxide from a 
gas having a low content of sulfur dioxide for a long time 
by catalytically oxidizing sulfur dioxide in an 
activated-carbon bed and allowing the formed sulfur 
trioxide to react with water to form dil. sulfuric act k 
CONSTITUTION: A gas to be treated contg. <100ppm 
sulfur dioxide, by volume, is introduced into a tower 10 
through a feed pipe 1 and passed through an 
activated-carbon bed 2, and the desulfurized gas is 
discharged from the tower 10 through an outlet pipe 3. 
A cleaning soln. is sprinkled over the bed 2 from a spray 
pipe 6 and allowed to flow down below the bed 2. The 
S02 in the gas is catalytically oxidized by the activated 
carbon to S03 on the surface of the activated carbon in 
the bed 2 and the to reacts with the moisture adsorbed 
on the activated carbon surface to form H2S04. In this 
case, an activated carbon having a catalytically sulfuric 
acid-forming rate R of >5 fl mol/g/hr is used. The 
catalytic desulfurization rate Y is at least 80%. 
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»Stb5/lftfiB*Qf3a^^ «»*aK^7— SWT;*, fi|£p 

jp*^«36s*>5„ inb^^tt, satio-i, 

0 0 v o l p p m^g^tr t<OT*fo 6^ *55W"Cttr. 
fte>0>#**cDSOt £ 1 v o 1 p pmWTXfi^^tC* 

[0 0 2 8] »ffiffi«S8«*^&»mS*L5ifttt»31^ 

©co^^^{b^S®i^o^^/£ii^D^^i-^ r-<h 

[0 0 2 9] 

[0 0 3 0] ^JS^'J 1 

m 7jc^i^3t^ettKJi**i-4R^K«*jiftaK« 

HTS^fc. w(OK«?K«»±, ftS2&mm, *Sl 
5 0mmC0^7^ffi!OSJCt r 4 r^rtttlCrtTflRStStSS Sr 

1 2 c c?E»L-Cffitt^®4 ZimtiLL* *^_L«KBK. 
#*#ie«4 3au ? TKSU{-*«£KS;ffi/<^^4 5S:f* 
KU/i*?ffiKa£i5i c 4 4SrSa5S:'r5 <h ifclc. -teoEJt 

y h4 9tttRLfcWCfc5. ^ISStt^ t Lttt, 

^rJ^^ <k -t- ^> mSRa p o (i$D p n£ rF 3 0/4 7 0j JK 
^^A=r>|±M, «B«Kl 5 0 0m7g) SrSB^tt 
LX-e<75&SSr 1 8. 5-8. 6 / y is*. (clftx.fc 
5r^V^^ 0 r(7)t>c0^gftfc«B&{biiSRIi3 8 Mmo 1 
/g/hr-C-fcofc. . 

[ 0 0 3 1 ] wC0S^S(0^(0±$S8O^^2gAl : 4 3 
^bTEfflJ*^tt*aa^Sr6 0NU h/U/h rO^ 



■ . ( 7 ) 

* 11 
4 5 «rW A WlcSMW- * r t iz £ 9 SRfl-Hfcai L 

SO, : 1 0 0 0 volppm 
Oi : 5 vol% . 

CO, : 12 vol% 1 
Hz O : 4 StSSfP, tb 9 . 5 vol% 

N, :« 35 ' 10 

[0032] z^mwx»^z^xi^ i^a»4« 

*t?ttJI!tfilE* 1.0 0 %T*J|ft«»a#* S Q, 

1 2^laJW»l4»«KBl*Y-- 1 8%<0— ^ffiSr 

Sltti^^S 0,81^2 OOvolpp 
nu 4 0 v o 1 p pmil6TS*T»*JBia*Y*Slt 

wix&w»jl^W*YO»3ej»*«:45«iaxf 
^^SO,gS (v o l.ppm) tcOH«X'ia5(C7F 20 
-to #**<0SO,*gk£r4 0 v o 1 p.pmiC^ 

feUT. &&a#*{fe&i£S& 1 1 0 N y 7 h iy/ h 
r 2 2 2N» */ hVh rR(f 3 3 1 N!) y h/U/h 
"rjcaEftS-fr-CSSttllftaapYSrMKLfc. -t<o»««ia 
^Yttti&a^^^fitjftiSff (Nl/hr) t<75B8««: 

ei 4 tc^-t\ 

[0 0 3 3] 2 

<CSJSttj»Jl**f T^LtOtlSIft 
o«Sgt«:#i-*E«»«S:ftofc. COEfSSBot^ 30 

laaa^ftjiKSKdi p««»^ «r««ai« eoNy^ 

SOt : 4 0 volppra 

O, : 5 vol% 

CO, : 12 vol% 

H* O : 4 5*Ciaft. m 9 . 5 vol% 

N, : ft a 

miE«itt»ttii*5^rn,- o o 40 

^(nwmmti o o%«cjtt»sixfc. ^t, icon's* 

[00 3 4] HifcW 3 
!!3»«2^Lfc*t|3J«^iBrUV^Stt«l 2ccH 

o«fi*#r*EEKB«:f£-3.fc. i^EJESfiB^-*? 
±f«C0^^®Al c 4 3*»bT*«C|6]*t"Ca«4 5tT*7 50 
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• ' 12 

fEiS/SOte^a^^ 6 ON 1/h r T*5£ U 

S 0 2 : '1 0 0 volppra 

Oi : ' 5 .vol% 

CO, : 12 vol% 

H*0: 4 5°C£&?Q, #)9. 5vol% 

N* •. : 38 95 

JMOiIftSttspl 0 0%as»fc*Lfca^ 4 5 n^MS'lcfiSiB L 
1 3 2^mi--^TO^8 7%«:*U Wt£ 

i, ooowiBiaja^LTt>cow«*^f»six 

fc. Sot, z<nnmi&iizmmi&mY\*B7Kv. 

[ 0 0 3 5] HJS«4 

Ugvj , y/u^-a-yutttt, *Las&£JBW5K 3c® 
ai 2 00mVg) fcB»ltlWttift'18. 5 
— 8. 6^yC/a(C}fiifctO (R = 4 3mno 1/g 
/h r) SrfflllStttlil, ttl^^SaS'g 
SrlOOvoipp m(CR3& Lfc£WM*H«lC 

^^16 0l*BU«l*tt«»B«K*Y= 8 7%0-;£fi£ 
«r*Lfc. &^T\ UM^ c l 3 ^SO,p^4 0v 
o 1 p pmCLti:^ «tt«tSt*Y= 1 0 0%<D$k 

[0036] -mmm s 

nMm2\z&\,*x* i b o o^muifc^T; as 

5 &SI«ftiMiKtt&tttt LfctUC 4 5 
^O^^ 5fift'**ia5^ 5 y V v h^Sr-toEJCRB 
o XT^ WA« 4 3 ^ b&&a#* fc * ic u 

JBfi+5Me««t«8Bfr*Lv 1 0 0%<O»ttJIft«*Y*' 

[BBoffiJ*aKn] 

[Bl] Stt«***0**B*7i*-r. 

[12 3] JSttKB^SO,4r«**-C*tf*«!fa*^* 

[i§4] «^«»Yt*«a^^ffima*4^BB« 

[12 5] 8ttRK» Y i ^ t o S a 88 i 

B««r*1-. 

[B6] «^K5-5r5ft#««l«»fll*»6»aiS 



(8) 

13 .. ■ 

t^^m.^m^^n-imM.^mii^^^mn^m . 1 o 

[B.7] *aWt?JB^fcttS»B«)«aB«:*r. 14 

in^istm] i7 

1 ^S^^^t 19 

2 2 0 

3 &m#xmm i g 25 

4 ^5£Ki|X^fflJ 2 7 

5 =S¥13£ffi?8itti < ff 2 9 
6. IfcfrfS^T'i-'— 10 3 '6 
7 Sfei*k«M^ 
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